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Abstract: This study analyses the 

problems associated with bilingual 

teaching mathematics in national-

Russian schools of the Russian 

Federation. In particular, problems 

associated with the Russian and Yakut 

language interference and the mixing of 

language codes that negatively affect the 

acquisition of subject knowledge are 

indicated. Based on the analysis of the 

speech corpus of bilingual students, the 

paper revealed the need for the 

purposeful development of mathematical 

speech in a primary school. The role of 

the principle of relying on the native 

language of schoolchildren in the 

conditions of bilingual teaching 

mathematics is determined and the 

inadmissibility of mixing language 

codes is justified. The main 

characteristics of the basic 
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communicative qualities of 

mathematical speech and the criteria for 

assessing their level of formation are 

given. A system of mathematical 

problems has been developed and 

presented in the form of parallel textual 

bodies in two languages (bi-texts) with 

an indication of the basic communicative 

qualities of mathematical speech, the 

development of which they are aimed at. 

This paper is useful for familiarizing 

with the potential of bi-texts in a 

bilingual learning environment. The 

work shows the process of developing 

special mathematical problems 

presented in the form of bi-texts; the 

presented experience can be applied in 

the training of other subjects in the 

conditions of national-Russian 

bilingualism. 
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Introduction 

The Federal state standard of 

basic general school education points out 

speech development as a necessary 

component of personal, meta-subject, 

and subject learning outcomes. This 

requirement can be projected on 

studying the subject of mathematics as 

the need to develop a mathematical 

language and mathematical speech, as 

well as the ability to accurately and 

competently express one’s thoughts in 

oral and written speech as a necessary 

component of the subject learning 

outcomes (Federal state educational 

standard of basic general education, 

2019). 

The solution to this problem is 

complicated by the fact that in bilingual 

educational contexts and linguistically 

diversified educational audiences, the 

language of instruction in mathematics is 

different from the language of thought of 

most pupils. For the qualitative digestion 

of educational material during the 

implementation of basic general 

education programs in classes with the 

native (non-Russian) language of 

teaching, the targeted formation and 

development of mathematical speech in 

Russian based on the pupils’ native 

language, becomes relevant. 

Implementation of a special system of 

methodological support in the 

educational process for the development 

of mathematical speech of 

schoolchildren in the conditions of 

national-Russian bilingualism involves 

the use of special forms, means and 

methods of bilingual education. 

This paper scientifically 

substantiates and develops a special bi-

text system of tasks aimed at developing 

mathematical speech of pupils in the 

process of bilingual teaching 

mathematics. 

 

Methods 

According to the results of the 

previous study (Salekhova & 

Spiridonova, 2018), a particularly 

important stage for bilingual children in 

their transition to the Russian language 

of teaching mathematics is the period of 

5-6th year of education. A questionnaire 

which involved 41 primary school 
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teachers and subject teachers, including 

16 mathematics teachers, showed that 

the native language is used as the spoken 

language of pupils, and it is a support for 

mastering the subject content. Teachers 

believe that in primary school, it is better 

to teach children in the language in 

which they think, that is, in their native 

language, then gradually switch to 

Russian as the language of teaching. 

They also note that their many years of 

pedagogical experience show a decrease 

in the need for bilingual pupils to use 

their native language in the process of 

studying mathematics at school. 

At the beginning of this study, 

we conducted a stating experiment, the 

purpose of which was to identify the 

features of the mathematical speech of 

bilingual children. We present the results 

of the study of Yakut-Russian 

bilingualism based on the analysis of the 

corpus of mathematical speech for the 

5th grade pupils mastering the program 

of basic general education in their native 

and Russian languages. During the 

study, we observed the process of verbal 

commenting on the solution of text 

problems in mathematics in the native 

and Russian languages. Based on the 

results of the survey among 27 pupils of 

the Yakut class, we selected 5 bilingual 

children whose linguistic portraits 

coincided according to the following 

criteria: the age of the pupils, the 

linguistic characteristics of their parents 

(in which language they communicate 

with the child and native speakers), the 

linguistic characteristics of friends (in 

which language they speak), a 

description of the conditions for 

mastering the native and Russian 

languages (in a preschool educational 

institution and school). 

A survey of schoolchildren who 

made a sample of our study showed that, 

in the bosom of their family, they use 

their native language in 45% of cases, 

and Russian – in 55%. Parents are 

representatives of the Sakha people. 

With friends who are representatives of 

different nations, they communicate in 

their native language in 38% of cases, 

and in 62% - in Russian. They also 

believe that in the primary grades, the 

share of using the Sakha language during 

classes in mathematics was 92%, the 

Russian language - 8%, and in the 5th 

grade, the native language acts as the 

language of teaching in 60% of cases, 

and the Russian language - 40%. In 

preschool educational institutions, they 
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attended groups using their native 

language in the educational process. 

Pupils answered that they understand the 

text of the mathematical problems which 

are compiled in Russian, as they are used 

to working with the text of tasks from the 

textbook. We also got to know, that 

when solving such problems, children 

think in two languages. The answers of a 

mathematics teacher with 22 years of 

teaching experience in the Yakut school 

indicated that when teaching bilingual 

children, it is necessary to rely on their 

native language, especially in 1st-6th 

grade. The teacher noted that in 

mathematics he uses his native language 

in oral speech, for example, when 

explaining new material, or a method for 

solving mathematical problems.  

 

Results And Discussion 

Below, we present the results of 

the experimental study to identify the 

features of the oral mathematical speech 

of bilingual schoolchildren in solving 

standard and non-standard textual 

problems.  

An analysis of the speech 

corpus of bilingual schoolchildren in the 

process of solving a standard and non-

standard text problem compiled in 

Russian by the number of word usage in 

their native and Russian languages 

showed that the Yakut language is the 

dominant language in both cases, and the 

second language is Russian. There was a 

difference in the amount of use of the 

Russian language (5.16%) and the 

manifestations of interference (1.17%). 

We found that in the oral solution of a 

standard text problem, pupils more often 

mix language codes when in 

mathematical speech they unconsciously 

use the terms and stable phrases 

available in the text of the problem. In 

order to comprehend the meaning of 

mathematical concepts, they consciously 

switch codes (for example, pronounce a 

term in two languages, pose a question in 

one language and answer it in another 

language). Children prefer to leave 

untranslated some foreign language 

inclusions that can be replaced by an 

equivalent in their native language or 

pronounce them with deviations from 

linguistic norms. Such cases of 

interference when solving a standard 

problem have been registered by us 

1.17% more often than the cases with 

solving a non-standard problem. We 

believe that the reason for the increase in 

the use of the Russian language and the 
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manifestation of interference in solving 

standard problems is that the method for 

solving standard problems is contained 

in the theoretical material presented in 

the textbook on mathematics. Terms and 

stable phrases in Russian are introduced 

into the Yakut speech of bilinguals, due 

to the fact that they are more convenient, 

more familiar, or they cannot find the 

equivalent in their native language. And, 

on the contrary, since ready-made rules 

or an algorithm of actions are not spelt 

out for solving non-standard problems in 

the textbook, the solution method is 

derived by schoolchildren independently 

on the basis of subject knowledge and 

the application of cognitive techniques. 

The results of the analysis for 

the mathematical speech corpus of 

bilingual schoolchildren, which is 

compiled on the basis of their 

commenting on the process of solving 

textual mathematical problems, showed 

that it has specific features. When oral 

commenting on the decision of textual 

mathematical problems in Russian, 

pupils first translate the text of a problem 

in their native Yakut language and then 

begin to talk in that language. Bilingual 

pupils build the grammatical basis of 

sentences in their native language. At the 

same time, they mix languages within 

the framework of one sentence, the terms 

are often used in Russian (as written in 

the text of the problem), and the same 

semantic content is spoken in two 

languages (they are translated from one 

language to another). We saw that in 

solving standard and non-standard 

problems, the mathematical speech of 

schoolchildren on the average consists of 

88.3% of the words of their native 

(Yakut) language and 10.3% of the 

Russian language. Therefore, we can 

conclude that the thinking of bilingual 

children (Grade 5) proceeds in their 

native language. Indeed, the need for the 

purposeful development of mathematical 

speech in Russian is obvious, especially 

for pupils in 5th-6th grade. 

Language plays an important 

role in teaching mathematics, not only 

for transferring mathematical knowledge 

but also for constructing mathematical 

knowledge (Maier & Schweiger, 1999). 

Some researchers note the importance of 

integrating subject content and language 

learning in mathematics, where the 

development of speech is also the goal of 

teaching (Wessel, 2015; Farrugia, 2017). 

There are studies that emphasize the 

importance of taking into account the 
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native language of pupils in the learning 

process (Cummins, 1981; Cummins, 

2000; Clarkson, 1992). According to 

P.S. Clarkson, when teaching 

multilingual pupils, it is necessary to 

take into account the relationship 

between the language of teaching and the 

languages that they speak. J. Cummins 

believes that bilingual pupils learn math 

better if they are fluent in both 

languages. As noted by E.M. 

Vereshchagin, the native language of 

pupils should be taken into account when 

selecting the content of training, 

educational material, its organization 

and in the educational process itself 

(Vereshchagin & Kostomarov, 1990). 

As the experience of teachers teaching 

bilingual children shows, the use of the 

native language as the language of 

teaching facilitates the assimilation of 

educational material and helps to 

overcome conceptual difficulties. We 

believe that in classes with a native 

(Yakut) language of teaching, the 

principle of reliance on the native 

language should be applied (Shamov, 

2008), in addition to general didactic 

teaching principles. 

D.V. Sharmin determines that 

the concept of "culture of mathematical 

speech" has two interrelated aspects: 1) a 

combination of knowledge, skills and 

abilities that a person or group of people 

owns and that ensure the optimal use of 

mathematical language tools in 

communication; 2) a set of interrelated 

(communicative) qualities of 

mathematical speech which evidences 

about its perfection. By the level of the 

minimum set of those qualities, one can 

judge the formation of the culture of 

mathematical speech in general 

(Sharmin, 2004). 

Knowing that speech is a 

language in action (Rubinstein, 2002), as 

well as the components of the 

mathematical language (word, phrase, 

symbol, sentence, text) (Ikramov, 1981), 

we believe that in conditions of national-

Russian bilingualism, the culture of 

mathematical speech should be formed 

in two languages. 

We have developed a system of 

special mathematical problems 

presented in the form of parallel texts 

(bi-texts), for solving them during 

mathematics lessons in the conditions of 

bilingual education. 

Let’s imagine a system of 

mathematical problems classified by 

type of problem and type of speech, 
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indicating the communicative qualities 

of mathematical speech, the 

development of which they are aimed at. 

1. The problems designed to 

work with the terminology, symbols and 

graphic images, and aimed at developing 

the correctness and accuracy of oral and 

written mathematical speech 

(explanation of the meaning (or sense) of 

terms, symbols and symbolic 

expressions; the transition from the 

graphic form of the designation to the 

verbal-symbolic form.  

2. The problems designed to 

work with verbal-logical constructions 

of a mathematical language and aimed at 

developing the correctness, logic and 

accuracy of oral and written 

mathematical speech. 

3. The problems designed to 

work with written teaching texts and 

aimed at developing the correctness, 

consistency, relevance and accuracy of 

oral and written mathematical speech. 

Here is an example of solving 

the problem for working with verbal-

logical constructions of a mathematical 

language, namely, finding errors in the 

definitions of mathematical concepts:

 

 

1 holobur. Baryllibit 

matematika eydebullerin 

byykһааryylаrygгаr al’gaаkhy bul 

1) Wonnuulaakh doruoptar 

- znamenellara 10-nga kratnay 

doruoptar. 

2) Chyyhgyla 

tyunteechchite berillibit 

chyyghylany tobokhtookh tyuneter 

chyyghyla buolar. 

  Example 1. Find 

mistakes in defining 

mathematical concepts: 

1) Decimals are fractions 

which denominators are a 

multiple of 10. 

2) A number divider is a 

number by which a given number 

is divided with a remainder. 

  

The answers to this problem 

should be correct from the point of view 

of mathematics and not violate the norms 

of the Russian and Yakut languages, and 

also they should be logically built. When 

formulating the answer, bilingual pupils 
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should consciously switch language 

codes, and not mix languages. The 

answer to this problem in the Yakut 

language can be as follows (eppiette 

mannyk buoluon syop): 

1) Bu bykhaary syykha buolar. 

10-n’a kratnay chyygһylalar elbekhter, 

kholobur, ...- 20, - 10, ..., 20, 30, ... Otton 

wonnuulaah doruoptar 

znamenanatellarygar chopchu 10, 100, 

1000 ... chyygһylalar tourallar. Onon, 

wonnuulaakh doruoptar – 

znamenatellara 10-n’ga, 100-ke, 1000-

tga ... ten kratnay doruoptar. 

2) Chyyghylany tobokhtookh 

tyuneter chyyghyla, berilliblit chyyghyla 

tyuneteechchite buolbat. Onon 

chyyghyla tyuneteechchite berilliblit 

chyyghylany tobogoo suokh tyuneter 

chyyghyla buolar. 

The answer in Russian may be 

as follows: 

1) Many numbers can be 

multiples of 10, for example, - 20, - 10, 

..., 20, 30, ...Decimal fractions in the 

denominator have such numbers as 10, 

100, 1000, etc., which are also a multiple 

of 10. Then the mathematical concept of 

“decimal fractions” can be correctly 

defined as follows: decimal fractions are 

fractions which denominators are 10, 

100, 1000, etc. 

2) This definition is completely 

incorrect, since the divisor of a number 

cannot be the number by which this 

number is divided with the remainder. 

Therefore, a number divider is a number 

by which a given number is entirely 

divisible, i.e. without a reminder. 

 

Summary 

In the course of our study, we 

found that the speech-cognitive activity 

of bilingual children, who were trained 

and brought up in their native language 

in a preschool educational institution and 

in primary school, proceeds mainly in 

their native language when those 

children move to a primary school. In 

this regard, the development of 

mathematical speech in primary school 

for pupils in Russian is one of the 

necessary components of subject-

specific learning outcomes. Under the 

conditions of national-Russian 

bilingualism, the culture of mathematical 

speech should be formed both in the 

native language and in Russian. For a 

gradual transition to the Russian 

language of teaching, it is necessary to 

take into account the native language of 
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pupils, that is, to build a bilingual 

educational process using the principle 

of reliance on the native language. We 

believe that one of the effective means of 

developing mathematical speech can be 

a specially developed system of 

mathematical problems presented in the 

form of bi-texts mentioned above. Such 

problems will make it possible to apply 

the principle of reliance on the native 

language in mathematics lessons, use the 

techniques and methods of bilingual 

learning, control the processes of 

switching between and mixing language 

codes, and also avoid the negative effects 

of language contacts and interference. 

 

Conclusions 

In order to achieve the 

development of mathematical speech in 

the conditions of national-Russian 

bilingualism, it is necessary to control 

not only the process of use by the pupils 

of the components of the school 

mathematical language but also the 

languages of teaching. To achieve this 

goal, one of the effective means can be a 

system of mathematical problems for 

their solution presented in the form of bi-

texts. 
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